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[§¥Ai¥f] 1. fiSfAi- a/sllAi(Ee)_1» 
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1020030009094 <Q*\: 2003/3/15 

tV A^^- o] ^£fol Aj-igoll 7)^4, Aj- 7 ] 7 ];£o] ^ofl 3 

5. 3 
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1020030009094 #^ <y*}: 2003/3/15 

#31 ^ S^l ^ 0)0} aflSHKKThin film electro luminescence display 

device and method of manufacturing the same} 

£ l£- #Hfl #7fl ^r^-S^l ^-o} ^"Efll- iAltr ^5., 

3E. 2^r £ *r€- #31 ^ SAl #^51, 

£ 3 ^fl^l 5L 5^r #31 aAl^al 75t2] ^Al^s.^. ^-Bj-vfl iL°l a>a] £) 

£ 7^r # t^l #31 ^SAl^l^ ^--g-^ uj-Bl-ufl ^.o] i^JE, 

£ 8^r ?2fSl ^^tr ^4 ^ #31 ^ aAl^l^ 

£ 9a^r #31 SAl^l^ q-^ 4i*H* _£a]*V 

£ 9b^r 9a^ A -f-S-g- iHfl^H S-Ajtr 

£ 10^: y o V ^# ^-^N iL<d Ir^-S.. 
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1020030009094 Q*}'- 2003/3/15 

<io> ^ ig-^SAl «j ^ ^l^wj-^oil ^ c| 71^: 

<11> #Aj-2} #31 ^SAl^l^ ^JiS}- A^ofl^ ^^j-^ 7> 

<12> ^7^1 ^ 7}^ ^A}* iflS 7>^A] 

^ fA£«| ^W^J ^^>^ =^3H1 5a^i ^7>#oi 

ofl i^Sfl ^ 3}-Aj- ^ ^3] ^^Aj-^ ^ V)^Z]]o] ^lo]cf. 

<13> ^% AC ^ DC ^-§"^1 $1^, ^^(J¥ 

W ^^H, Zl <#i=H #*M- 7>^" ^ ^WltVl}. Aj- 

7l ^<8^4 ^^"^ ZL S-Aj^- ^VAl7l7l ^*fl A^ Cfs 7 | fifS ZfL^^ yVnV^.^- 

<14> £ 1^1^ A c ^% *vv% ^ ^ s/.]^!^ o^^ # JUL^t}. 



31-6 



1020030009094 %^ ^x}: 2003/3/15 

<15> £ i£o. 7^(10) ^Hl ^1^#(11), ^ll^^#(12), ^#^(13), *fl2 

^£#(14), *fl2*iq-^( 14) JL5L ^-g- 7>^cf. aJ- 7 ] ^#nKg- o]=^ 7%sL3.*\ 

tt ^Pt°J ZnS, SrS, CsS -f-°l ol-g-^tt], CaCa 2 S 4 , SrCa 2 S 4 ^ <y-7>sl 

°fl if-S]^ ^7}-i-S.^ Mn, Ce, Tb, Eu, Tm, Er, Pr, Pb ^ i^Rr 

<16> ^ ( <aj.g. ^- 7) ] jil^ 2001-176671^^1 #7fl 4i7>S-) cf^- ofl 7 }- 7flAlH]ol oi 

^l2^i^-o] ^p-s» 71-^1 q-. 

<17> Aj- 7 }sq. ^-o] a^Sl ^7)1 ^ ^711 ^ ^#^(13)^ ^ofl 0^5] 

^ ^l,2^i^(ll)(15)^ ±^2) «?l7>^^ #3] ^M] ^ 4 

^ ^Tfl 

<18> a o v 7 ]^ ^-ol ^ ^ £A ]^- ^^-^-(13), *lll,2*l^(ll)(14)*^ 

tiling *\^<LS. o^o^ c^ J1> afll^^UlXU)^ 

3.7} nfl^-o]] tg^-oVofl^ M}-^*1 ^o] tflJf-g- ^ o.^ °1 

<19> o]& c)^ ^1^>711 ^31 ^ S^^S] ^-jL^-^r ^JL^ 5>1^S. 

#s M-¥^^iq. ^-fS^r ^#^<?1 ^^§>^ tiV^, ^"-Jl^ 

7ex= ?inX ?out ^ *r SU^f. °3 7HH #7j r/ in ^-¥-J^§:( internal 

efficiency) 0 ]^., -#7] 
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1020030009094 ^^ 2003/3/15 

flout £ ^ ^^"JL^Coutput coupling efficiency) °]ch A oM #5] ^#1^ 

JL^^r #7ll ^S^l^l^ ZnS:Mn-^-S °l^f-<^ JL^^ t^S.^ t^-^ 

cg^o.^ ^ol q-z}- nflofl ^i^(snell)^ ^1*1] ^3tt ^TflzM ^ ^^-nl- 

^ ^-Ml ZnS^r ^ IIS ol^-^^l cfl-^-^- M-§r°l 3ES 

-^71 ^Hl e7i*H ZnS n ^%^)^\ n£r 2.5 °l:e.5. *f 8%^ 

tfl^-^ ^^r sH^^o} yVT^E-cq A}o]o\]^\ i£AKguiding)5q <H dtl^t]-. 

3l<y A>oi^( gra i n saze )# -FMs O]s.o]^l 7l^ c> 11^^ ^ti^ 

(sattering)* -fr 1 ^^ #]#* « 0 VoVo] ^l^^cf. o] ^jg. 

*8^€ ^ €- 7lcflsr>7l ^^cf. 

SL*V ^^l^^Ei^ %°}7} ^^-BV^ 0 2 ^ €"<y- 

^ 200mtorr ^ ^^^(nodule dimension)* lOOnm S. 7l-g-o_S*l 

%H^l7l^ yj-^o] ^l^^cf.CS. 1. Jones, D Kumar, K.-G. Cho, R. Singh, 
and P. H. Holloway, Displays, 19, 151(1999)) 

MVnf # ^#S^* ^o]7l <^>o} 71^ 7^ ^ Til (rough) 7)1 ^ 

<H ^-fc 4wfl ^^M^ « 0 Vo>ol ^Alsl^rf.( Sella, C. ; Martin, J.; 

Charreire, Y. Thin Solid Films 1982, 90, 181.) 
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1020030009094 %^ 2003/3/15 

<24> #7l<4 ^J-Q S.^ HVnV^cHl^ *! o] tiUKguiding)£| ^ ?A^r 

*}51 %M ^ ^#Jl^t^: ^°l^rt)} tb^l7> &t}-. 
<25> ^jt. 6,476,550^1^ $-7) &7)) ^ S^I^S] 

<26> ^ ^ o. ^. 7 1^ «M*>7l ^tb ^^-S., 71^31- ^, *k<&% 

, ti^r^e) ^><>H1 ^-§: *MsL <y*V tiVA>(g U i din g)s. ^x]is}jL 

3^1^ S^g: ^ fl^r *}7fl ^ S^l^] ^ zl *HS^-g- ^^o]l 

91**. 

<29> # 7 1<4 ^Z}7] ^Tfl ^ S^l^l^ 
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1020030009094 #^ ^7}: 2003/3/15 

*§^3fe *\U^%-, ^1^^#, *\}2^<£%-, Iff}^ £ ^J-gr ZL 

<3i> _a ^ofl 42^, ^7} jq^s -g7]^# HL^ 

3^ *>-g-^-°i «>#^W. A oM 7fls^ Si0 2 , l-eM^s 

<32> ^ ( #7] ^-2:^-0] jjjjq- a o > 7 ] |^d)-o S h e1 ^. ^ / 4 tfl^] A A 

#o] o^o^rf. Aj-7i tg^nj-o} o]^*>^ ^.cf #tfl*} o.s 

34. 

<33> cflo>O.S. ^ ^<^1 14^. ^7)1 ^V^- ^ ^ ±- 
<34> 7l^r4, 

<35> 71^ ^6\] 3 ^O.S ^ll^#, *Hl^<£# ( ^12^ 
<36> AV7I 7lJ& SEfe #71 ^ Z$°]5L 7]\^£\ #igofl #-g- 3^ ^ ^ }X| 7l 7l 

<37> ZL5]ZL #7] -i^* iH^l ^ tl" ^ °fl *HE- #31 ^ SAR^l ^1 ^2:«J"^ 

Q 

T . 

<38> 3=^*v 7l^ ^*l*Rr ^11^^ sf, 
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1020030009094 #^ <H*}: 2003/3/15 

<39> #71 #^6fl #-g- 3) ^ ^ aVA>A] ^ £.#X| 7l ^ ^ *U Jl^* o] = 

^ ^Sl-o] ^^s>7] ^<a^ ^^Rr A]2^A$\, 

<40> #71 #^6fl i£ efl^iE^^- *g^*Hr *)1 3^711 

<41> #7] i£e)]7liEitt ol-g-^c^ sfli^SKr *fl4#7fl <2]- , 

<42> #71 3flBl^^ ISE^liElfl- ^Z^Kr ^l5^t^l^, 

<43> A o V 7 ] S£ e ^^ E ^o. ol-g-*>c^ Wj-nV^^ AlZ^V^ Ol^^l ^-§-* 

^*Hr ^16^11- i^*H ^ 53* ^-2-5. 

<44> O^, ^-"^^^ ^^1 *\^% ^Al^l- #Xj|*l ^^^>ig 

<45> ^- «v^ofl 14 s. ^ ^ SAl #^- ol-t 7l^^ #Tg 

^ 3<H5. 7 fl*o] Aj-^ofl ^-o. 3^ o^ fl «.A>Al7l7l 0]=^ ^ 

^^£]ZL ( #71 ^Sl-ol %s£Q ^9] #J=L6|| ajo^ 7flf^ ol#ol # 

7l ^£#-4 71^;^ S ^o. ^ ^=.^7fl ^2:1- 7^Cf. 

<46> ^o. j^s ^ ^ S Al#^o) ^ ^AHl^- £ 2 °\] M-El-vH £L 

<47> jrigo. ^V^^ ^ «V^SAl#^(20)^ ^t*- 7l^-(21)2f, #7l 7l#(21)£] 

#* S}^ ^ «]-A>Al^ ^-#^71^ ^*fl ^^-a- ^S#(30)# ^0]*]:^-. 

ZLSlJl #71 ^3:#(30H ^Aj^ 7l^(21)Sl #^ofl ^^J^ ^f^TT $£.3. #7l 

^S#(30)2l £ig^#^ ^ *fll^(22)fs ^1€<?1^(23), ^°}(24), *fl 

2^^(25), *H2^#(26)^- ^t^. 
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1020030009094 %^ 2003/3/15 

^7} *U*H^(21)£- ^M^l ITOUndium thin oxide)S. ol=o]| ^ ojq. 

^7] ^#^(24)£r ^ t°-S «£j ^ ^ 5^. 5E 

(22)(26)* -#3. ^Mf>}$r *fli=^ Ef 0 ^S 4 s 9X^. ^7} ^*K24)£ & 

£#(n)°l 1.6 °l>£oi ^ ISt 2.^13. A>-g-f-o] wj-^^rf. # 7 1 . 

^%^2] ^^2] tH3£r ^7} ^AHH ^*ti ^3*1 &ul <£^Kr % ^, ^11,2^ 
<3^(23)(25)£] Jit} €■ #^£-g: ^ V H^- ^1 H}^s}ck H^JL #7} ^1,2 

7 i<2#(23)(25)^ if-^-eY Sfe %3^#S o^o^ ^ oicj-. 

71^(21)^ -#^1 #?1 ^^-^(24)^.5.^ 2) 

£ £ 3*fl o] ^3.^.(30)^- £ 3 ^1 £ 5^11 5LA]^ 

^°1 i&7l^ a>z|71^-^ s^^^o] Efloisj;*} tg-y- ^ 7 >^1 Cf^o) 

#7)(31)1:5. o^o^t).. ^-7] t^Kg, ^7} ^*fl ^ 

^1^ -£ 6^1 JE^s} w>o| ^o] 71^(21) «>^(32)oil 3)^1 (p) S cj. 

^l^*(33)ol ^^Sl<H ©l-f^ ^ oicf. ^.7] 010^^(33)01 £ 66jj oj 

##t>: 7^0] ^^^-(30)^1 Si<H>^1, o]*^ 3*|*1(P) ^r, 1-71(31) iE^ 

#(33)^1 3£|^(p)^- A o V 7 ) ^^-nV(24)0. S «-Ei ^- Bj-^ ^ /4 ^ 4^ A}o) o] 

& lOOnm 2400nm ^>olS] ^ 7>^cf . ^.^ZL ^-71 ^#(30)^ feo]^ 

71 ^^(23)^1 ^ol( H p)^rf ^ ^o)(H)» ^c-fl, ^|2jo^ ^^-^-(24)^ ^^ 7 > 
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1020030009094 #^ <y*>: 2003/3/15 

600nm ^£o]u S ^^-^(24)^ afl 1*1^(22) * *l}l^.<£%-(23)2] ^Ml* #<&*H 
^^-^(24)4 3*}^ ^6fl ^^#(30)^1 a|-^ ^ oj^ ±to)£_ ^^f-ol 

*>^f. -8-71 ^S#(30)^ feolfe 50nm o^l-o.^ ^^-^ ^] o]f;}g. *&^o] v\&z) 

#7} ^££-§-(30)1- o^fe #71(31)2] 33(D) JE^ #2] 31 ^(D) 4 3t)^( P ) 

^-7] ^(D)£r ^"71 ^^1^ #?fl* JL^}<^ 0.05< 2 x 

3*1*1 < 0.51- ^ *K&^- ^1H>1 H>^-^]*>4. 2 x 33/ 3X|:*]<S] ^o] 0.5 

^ 3^ #7l7> uVu^ A^o] 7^ ^71^1 &J1 5£*1 0.05 ol^ ^ °- =. 7 )cq H 

7l7> ui-f- ^cH^-i -SL^ SL3\-7\ 3.*] &4 

Zl^Jl ^"71 30)^1 ^-§r£r 7l^-(21) lE^r o] ^#oj ^ 

^tb Si0 2 , #3°1 *lJ=S ^sj- ^ ^7l#3i}- #3*1 (polymer) fAS ^ SU^ 

#<£tr ^°1 ^€ #31 S.X\#x\(20)$= -8-71 *lll ,2^^(22) (26)^: 

#*>^ <=Q7>*>^ ( #7l ^11,2^^^(22) (25)21- ^8^(23)^ Tfl^^- 

7> #-§•*><*] ^^(24)6.S ^=1^. #71 ^#^(24 HI S]*f| ^>7l^ofl 51*11 

7>^€ #7>1-^ iHHg^o] ^^>l-4 ^#*H #7>#* ^7lAl7l7fl SlJl, 

°1 °^7l^ #7>l-ol Uj-Al 717-1 ^EflS #0>^.^^ #7} ^^1^1 oflui^l *r°H Sfl^Hr 

4^-Sl ^-§- tflTfl sq^rfl, o^o] ^^1 ^^oltj-. olafl AC ^ ^^^lM- ^ 
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Hi, 7l^(21)<Hlfe ^§£] 31^11- S-7l( 31 ) S ol^^l ^#(30 HI ^Sfl 

^11^^(22), ^1^ < ?!^(23) ( ^^^-(24), ^|2^^^(25), ^2*1^(26 H ^-g- 
(corrugation)*^ 5H 9X<LH.3, 5. 7°ll £a]^ ti}-<2]- ^-o) ^ 0.3. ^Af£]^ ojTflz}- 
#o] ^-g- *}o)6\) o^^V ti_U>( gu iding)7l- *$x]s\JL #7}1 ^ 3L*1# 

<55> ^^-s|(24)^ ^11, 2^i^(21)(25) ,^1,2^^^(21X24) ^ -^^Hl 

S-i-ofl ^*fl Aj-7] 711^^.5. ^A>^ ^ 7]1^^ 3g^*l ^ ^ 

<56> £ T^of] ^71 ^2:#* 7Mb ^Tj] ^SAl^l^ 7}X}7] 

<57> {^^^ 1} 

<58> ^<HHtt #7fl S^l^l* 5U<^, 71^ ^ofl Si0 2 » °1 

-§-*H *r€^ ^71^ ^ S -i-g- 01 #71!-* ^-7) 
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1-711- A>ojoj 5£)^1^ 620nm» -f}-*l SKS-if *}IL, #7ll^ ^ol(H)^ ^^(D)^ 200 nm 
4 230nm» ol^.^ ^^>^cf. ZLE]J1 ^sq- £o] ^^o] ^£ 71^ ^ofl 

^ ^-fr i4sl- ^(corrugation)*!^ ^ ^}^. 



<59> {^igofl 2} 

<60> ^tgoflA-^ ^ ^% S^l^ll- ^l^-^l 5U°H. 71^2] ^ofl Si0 2 1- °1 

-g-^H ^71^ ^#<q f2f^ 1-711^- ^^§>^nf. ^7l 

#711- A>ol^ 420nm» -fr*l*KE-^ is}jL, l7ll-°] ^oKh)^ *)^(D)£: 200nm 

220nm» <^l^-£^- ^^Cr. nslJL ^7l<4 ^-ol ^#01 fg^Q 7 ]#o\ ^o\] 

^ ^ corrugation)^^ *>^cf. 

<6i> {Wl5ic4l 1} 

<62> £ ^^A-^ ^711 ^l^oH ^c^, 7 ]&2) ^ofl 

7l^ ^d\] 3%l£$- afll^fs *flr££# f ^12^^#, ^12^1 

<63> ^ 7 )S\. Qo) ^tgofl 1(2 ^ HliE^ lofl cq*fl ^ ^ aAl^H-^1 JL# 

^SS^v1l^]i(electrooluminescence)l- i^jl^IS 
^^(spectrophotometer )S. ^^^r^ 1 ^. ^r^H <^7l^?I£- 500Hz a>o]s}- 7>^ 
Al7H fl£4 JL^-I: ^^JI, #f>l 40v 4 60 V olH ^^^^cf. n ^ 
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1020030009094 W% <QA- 2003/3/15 

<64> IS. 13 





(nm) 


(nm) 


(nm) 


?)S.(cd/m ! ) [ 






^l < y-(40v) 


^•a-(60v) 


; £l < a-(40v) 


^(eov) 


■*J^°II 1 


620 


220 


200 


1780 


1940 


1.002 


0.879 


2 


420 


220 


200 


1040 


1190 


0.670 


0.587 


H|51^| 1 








688 


763 


0.475 


0.405 



&7fl jE^l^H ti]§>o^ ||£7} 2.6 tifl °1# IHJ"^* T 

7> ^efl^ wlJU^l lofl Sl«fl ^711 ^% 5*1 v]*}cq 2.4tifl o]^, 

JL#£r 2.3tifl o]# ^^-a- ^ ^ 

5. 9a ^ £ 9b^l^ ^ofl i4= ^ ^ ^ q^ifl 

asm. 

S^^r ^-at*>^, 331 &*l#*lfe ^^tV 7l#(40)*Hfe »H 3^(41) °1 ^ 

^lxl^E-l(TFT)4 7fl5£)AlEl7> ^-f-<S^(B)°-3. ^n , t€^. 
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#7l ^-S-^^r *\*\ #(41) 5} ^ofl i^S] sflHO.^ yfl^^ p ^ tri, n 
tiV£^^(92)o] Tflols ^o|^(43)<^l ^«fl *ti^4. #7l 7]}o)^ ^°J#(43)5l #^<Hl 
^ #7l til£^#(42)^ ifl-§-5]^ 7lHl= ^#(44):^ o]§ n]]^§>^ ^11^^^(45)2}-, 
#7l ^ll^^#(45)^ 7flo]E ^^^(43)^1 ^§#€ -&^*(46a)(47a)* #7l 
H«(42)5l <£#<H1 AA ^111^^^(45)^ #-^ofl ^#^1 1=3101 ^(46) 4i 

^^-(47)il5. ol^^l wvtq- e^I^^e^I- i^-*!:^. #7l ^^^^-(47)^ . 
#71 ^^#(45)^1 111)^1-, °] *Hl#^4 tfl^S)^ *)U 

1<2#(45H1 nfl^sl^ ^l2iS^i^-(112)^ ol^ol^l 7flsllAlE^(110)l- ^RV4. ZL5l 
-31 #71 ^11^^^(45)51 #^1^ ^l2^9l^(48)ol ^^l^l, #7l ^2^^^(48)51 
#^ S^r #71 ZlSlJl #7} ^11^^^(45)5] #^ofl±r ^2^^^(48)^1 

5^31, #71 ^l2^<a#5| #ig S^r #71 5^ ^-§-^^ ^ 2 ^«g#^ #ig 

°11^ ##tb ^HM 9J^-?V ^Hl5}- #71(31)3. ^l^-^^l z f L Sl-(30)ol ^^1 

€4. #71 ^£#51 #^ltlr ^S<H1 ^*lH^r #71 ^H<2}- ^t}lL^ t±X\ >£^Sj-*) 

^71 S. ^nf. 

nelJl #7l ^12^^#(48)51 #^ofl^ ^± ^^(AHl 7fl^(49a)7l- 
^l3^<a#(49)ol ^^t}. #7l ^13^9J^(49)51 7fl^-f (49a)5l ^, Aj- 7 1 

(30)^1 ^12^91^(48)51 #^ofli^ ^1-7] c^oj ^^.( 46 )^ ^l^o^ 0^.3 

^]l^^(100)ol #7l ^Sl-oj ^Ajs} ^]2^<g^(48)ol #i£ ^ai-o. ^ 

#71 ^11^^(100)51 #^-<^ ^^"^-(50)^1 ol ^#5lJ7 ; ^y) ^^-nV 

(50)^ ^13^91 #(49) 51 #-*Mj^ ^l2^i^-#( 101)^1 ^#^c}. zl^ZL #7l ^U,2^i^-# 
(lOOXlOl)^ ^^-BV (50) ^ Al-olofl^ ^4 ( 5^9i#(51)(52)ol ^#^cf. c^H^ #7l 
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^^(50)31- oj ^^-^(50)sf ojc*^ ^2^^-^(101) ^ ^-71 ^14,5^^% 

(51)(52)£r ^71 ^S#<H1 ^Sfl ^2^°i#^ 4^ ^r-§-*l7fl ^^4. 

^ ^^(50)3 ^7l ^Aloflsq. s£is}^6\) S)x)S\±r ^1,2,3,4,^ 

(30)-§- ^fll^f^ #^°fl &th ^eiVl- °H1 ^^lfe Sfcfet]:. 

<72> HVsq- ^o] ^Tfl MVnl- E^^ae^I o)^ ^ 

1^^(100)^11 ^OJ-O] °\7}%3!\- 0}3rZ] ^2^^(101)oll °)7}S\T&, # 

7^1 3*fl ^^-^-(50)AS^-E-1 %o] *&^£\6) ^#£1^011, ^-71 

3f S ^H^r ^*fl ^#71 ^#^(50)^-^ <g>n 

<73> £ 10^1^" ^7^1 S^l^l^l ^12-Hj-^^ q-Ej-lfl ji^tf. 

<74> £^^r ^S}^ €31 ^ a^l^-^Sl ^lS^^r, ^7-1 7l*(21)-g- §«1*>^ *fl 1 

^7} 71^ ^71 71 ^-o^ ^ofl 3\?4 ^ «U>6fl o} «fl ^X\f] 

±r #n 0)3*2=; ^-^o] ^12^1# ^^*Vq-. 

<75> ^7} Al^n°\\ A oM 71^(21)^8: #1#C>1 71^(21)* f-*H ©1 *| 

<76> ZLSlJl ^ S]^ ^ tiVAHl ^ 71 ^tifl ^If ol=^ ^Sl-Ol ^ 

7112^7^1^ 4^-4 ^ *H£-S)-€ ^TllS Ol^-Ol^ - 014. 
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<77> 7 ]$r-$r #3)<M 7}&(21)2] ^ofl Si0 2 * ^^^^l 3 *fl 5000 

A ^ f^Rr *fll^m ol^ nfi^-i- o^^fl Cr Si* 

°l-8-*M 500A5] ^is. ^|2^^-S: ^SRr ^]2MVn]- ^^t\}9\, ^7} z\}2^£] ^ 

-f ^12^-i: ^iz^Hr ^z|^^l^. i^nf. ^-71 <4 £0} *\}2^o] ^QSLS. 

X\^o] QTLS)t£ o)Sr oj-g-S}^ ^y] ^Z^H ^o] 7 ^- #7 }^ 
°l-¥-<H*I ^*Kr i^W. 

<78> ^7}9\- 7]&4\ ±.^2] ^O}^ 5E)^1 ^ 3.71 » 7>*1 #715. o] ^ ^ 

^12^^-^^ T^l^S ^*1*H A oM Z]" f^l-ol ^2:#o] fgA^ 7 )$-q\ 

<79> ^"71 ^Al^ofl 010)^ 71^ ^6)1 ^*Rr « 0 >^ 

<80> A c V 7l? V H ^ go] o]^.o]^\ M. igj-^o] ^] ^ ^^-^-4 ^^S] 

3# s--ir* ^ Slcf. Jf 7 } ^ oil 9X°] #3#Jl-§-§: fe^ =^ 
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[37* 11 

^ ^ *^3^ *iu#^-#, *\n^<&%, ^^n, A2^%-, s.**}^ € 

^ ^ #31 ^aAi^i. 

[37* 2] 

^-71 ^S#ol 3)^= 7 >xl^ ^71^-^^V tfzj-^ £1S ol« 

<H# ^^SLS. #31 ^S^l^l. 

[37* 3] 

^ &.o] t$s§S\o] o]3^6\& #31 ^SAl^l. 

[37* 4] 

*ni* ^# ^i3*# *v *oi] sa^-H, 

^-71 7a£-§: 71^31- ^^^ol ^J^o.^. °1^-<>|# ^ s^os. 

*>£r #31 ^S^l^l. 
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IQtt 5] 

#7l Tfl^r Si0 2 , Si0 2 aerogel, ^5]€- #3^, BCB, ^h^H 

[3^8- 6] 

^ ^-a- #31 inm^R^i. 

7] 

#71 ^#<^ 100 2400nm <?] ^-f- -l?^ #7fl 

8] 

^-71 ^^-^ ^-o]^ 50nm - lOOOnm 91 7 A^r 1^^°-S. f>}$r ^ S 

[^t 1 * 91 
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0.05< 2x 33/ 3*1*1 < 0.5* ^SRr 3^g- ^^AS ^ ^Tfl ^ 5*1 
10] 

#7] 91%*}^ *\U,2%<&%2\ ^t^-frM €■ s-^^-S 

^ #31 5*1 
li] 

#7] *§%^-£r ^-§r°l 1.6icf e %sf#ol cl^^l ^ 

*}^r ^Tfl 5*1^1. 

12] 

A oM 7]^- EE^r ^ *H5L <^ 7fl§^ ^ S]^ ^ «1A>*17171 

^a#o] ^^JI, ^#o] ^-ofl ^f^o} 7 fl 

#71 ttfsl- ^Aj^ ^ o. ^lo S ^ ^ ^J^l . 
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13] 

*1112%m &<H>H, 

#7] ^Sl-o] ^^1- ^l^tf EMS 

[^T 1 * 14] 

4 12%H1 

#71 *fllL^r ^^tb Si0 2 , te]olPl = S ojs^^ ^ o. ^ ^ 

Til t^S^l^l. 
15] 
^113*oHl 

#7l ^2:1-^ H]^^ #7l ^-^^ # 3X)-^-^ A /4 4 ^ 

3 ^ ^-i: ^^11 <5Kr #7}1 . 

[^^■^ 16] 

*fli3%m 

#7l sq^l^ 100 vfl^l 2400nm "?] ^JlS #7)1 ^ 

17] 

*IU0%H1 

^7) ^£f2] ^#5] ^oj^ 50-1000nm<y ^-2.5. #7jl g.*}^ 
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[^t 1 * 18] 

^13%H1 91°] *\, 

#7] ^P-S##^ #13 o] ^ O.S. ojJjU^jL, o] Qfgo) 2)*1<^ ^7} 

Jf-f^ 0.05< 2x A^l < 0.51- ^*Hr ^J-fr ^£.3, *}*= ^% S^|#*l 

19] 

^112^1 

20] 

^-§:°1 1.6^.4 3. a>^4 jg-^ol S. ol^c^^l 5J-g- S. 

<5>^ #31 ^ 3*1 #*1. 
21] 

<*\ £ 3* ^3-° 3 SRr #31 5*1 #*1. 

[33^8" 22] 

*fl 12%H1 sa^H, 
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#7] ±^2\ 3%*i°_S. ^11,2^^1-^ A>°H ^%^o] ^sfl^cq 

23] 

^•71 7)^ ^ofl ^ ^ alAVAl^ ^-A>A]7l^ ^*fl o}5*. 

«g^^7l ^tb ^*Rr 42^?fl^-, 

^•71 ^£ 11 «^E-]^-g- ol^-§>^ AlZ^H °1*>€3 ^2tt 

^«Hr *fl6#7fl # ^^Al S}^ ^7^1 ^S^l^l^ ^12:^. 
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